Kaufman, Weinstein and Milgrom reviewed many of the problems encountered in achieving successful anesthesia.' Since then, studies by Reader and colleagues have used electric pulp testing to assess the degree of anesthesia. [2] [3] [4] These studies were limited in that the teeth studied were free of apical pathology. Also, the fact that a tooth is no longer sensitive to electrical stimulation cannot be taken to mean that a depth of anesthesia has been achieved that will permit pain-free extraction. Indeed, McLean and others found that among subjects who felt numb following administration of an inferior or alveolar block, successful anesthesia was achieved in only 63 percent of mandibular molars, 67 percent of premolars and 37 percent of incisors. 4 The authors concluded that numbed lips and negative mucosal response may not indicate the onset of successful anesthesia.
In the studies described above, the mean onset time of sufficient anesthesia was eight to 17 minutes. Remarkably, there are few studies of the time elapsed from injection of a local anesthetic to the achievement of anesthesia before tooth extraction. In the only such (Figure 1 ). When the mucosa has been anesthetized (as determined by reaction to pressure created with a periosteal elevator), the Stabident perforator is used to drill a hole through the cortical plate and just into the interosseous bone ( Figure 2) . Generally, the perforation is made distally to the tooth to be extracted. The injection needle then is inserted into the hole, and the remainder of solution of the same local anesthetic in the cartridge is injected into the cancellous bone ( Figure 3 and there was an obvious need to use more local anesthetic solution. In general, the times to achievement of anesthesia (eight to 17 minutes) were considerably longer than times obtained during use of the Stabident System (10 to 120 seconds). First study group. With the first study group, we learned that it was necessary to allow 50 to 60 seconds for the topical anesthesia to take effect before using the perforator; it was rarely effective at under 45 seconds. The small amount of anesthetic injected into the mucous membrane also required about 50 seconds before the perforator could pass through the mucosa and cortical plate without creating discomfort. Almost always, less than one cartridge of solution of 2 percent lidocaine and 1:100,000 epinephrine was needed to achieve profound anesthesia of the tooth and the buccal mucous membrane.
I found that approximately 0.2 to 0.4 mL of local anesthetic solution should be injected into the lingual or palatal cuff of tissue adjacent to the tooth about to be extracted. Subsequently, I learned that it was possible to dispense with that palatal injection. With the Stabident System, there were no more than two or three instances in which a small part of an additional cartridge of local anesthetic had to be delivered. Those cases required the additional anesthetic primarily because 0.5 cc or more of the solution had been used in the submucosal injection, and I felt that there might not be sufficient solution left for the intraosseous injection.
If deep post-injection pressure with the periosteal elevator provoked no response, the tooth was held to be anesthetized and ready for extraction. The time lapse between completing the injection and commencing the extraction procedure was rarely more than 15 seconds and was often just 10 seconds. Injection of one patient's no. 13 Neither the author nor the American Dental Association has any commercial interest in the products mentioned.
